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[^S] Ar FI*->'7l/-!) ! -Oi5&2 0 0 nm 

*»**-r*»IBj«» (A) <h, »l*SUlSI*K:«fc 08*58 
*-r*tt»afe»ris» (b) t, frttMM^ <c> ts 
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QL-rztmsmfctt (b> t, mvmm&ft <o t* 

Kl&ft (A) # (a,) 72V)\<mX\Z*?i7V)VWl<D 

2 ■ 7)^)1- 2 ■ 7 )ix.xr-)i>fr*>mm2n 
rcmi&m®;. (a,) mm&v>2 -**v**-»'<> 

&mznitmtfU¥-GLs (a,) tpvm&xh** io 

[sf#Jg2] (a,) 2>*2 - **V**U-< 

©ts>si«*]J i wEm©#>^!i^x hts.f$.y>. 
im*m3] msm# (a) a«> -*« 
Ms i ] 

R' 20 

-ecH 2 -c^- 
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CW*314] (a,) MWSlO-eOtMO 
WHT-g-tftS*^ 1 , 2Xtt3fE«©#>>Sl^Xhiia 

*)i*>&^ t-?z>*—v i±mx&z>m 

[»*«6] wffi^ (a) . mst&tmt» (b) & 
r^rtti**^ (c) kjdat. sstcsg- rbih 
*©ft««j»*:r3> (d) ^tsm^miu^V5 

[0 0 0 1] 

mmcDm-rz&mftm *mm\*. 200 nmj^T© 

[0 0 0 2] 

[«£&©&*»] z\ft&-?it¥mmmui?xb<Dffimf8.# 

ilTH KrFI+yVk-lf- (2 4 8 nm) J'** 

Vftlstz&Z. ¥J»#Sii^©«Wt;« 
^-r^-rit^ A r Fl+v'VW-f- (19 3nm) 

A r FX+->Vlx-if- (19 3 nm) <539§tt 
[0 0 0 3] £©£3fc*j6*#«feT-3fc«>K:'<>'tf> 

X3nTV>« <4*1«62 8 8 1 9 6 9*£MK. 1#W¥5 
- 3 4 6 6 6 8 *gtfg, 7-2 345 1 H5& 
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»W9-7 3 1 7 3^$8. #M¥9 -9 0 6 3 
7 ^4>$8, &m¥- 10-161313 ^£$8, &ffl¥- 1 
0 - 3 1 9 5 9 5 ^'ikWkZfi&M¥- 1 1 - 1 2 3 2 6^ 
&«) . 

[0 0 0 4] -5-UT. ftiS. A r FX+-/YI/- if— ^ 

k r f tt^u-v-moit^mmmxismuvx h 
ij a- h y b 

T^fcfo©a*lf sg£tlTV>& (49H 2 0 0 0- 1 3 7 
3 2 7*&«) . 

[0 0 0 5] bfrb&a*£>. SffiO^SHWfcTKiaK* 
5 0 nmHW 1 0 0 nm#iS©»MWSi:Sn. 

a. Tk^mm^mmm. (sew ss^v^h/^ 
• h#y v— • +m x>x • f?;ny 

— (Journal of Photopolymer 
Science Techno logyj , S13 
314^, i4 9 7^-i? (2 0 0 0) ©ffifcjfcSS 

->#&g$n£ y, SR«EJfc*«jtfTU X'J 

&&E¥m#m?<Dm&\z±gte&m&*f7Lz&.o\zi3. 30 

[0 0 0 6] 

[fg^*t«*bJ;5i-r^iia] *58iitt. A r Fit 
v-Vb— if-©<fc"5&2 0 0 nmWT©Sft©^aS*ffl 

g « £ b Tfc 3 tlfc *> ©t& s. 
[0 0 0 7] 

[^S*«*-r-5fc86©^©] *%^#e>tt, 2 0 0 n 
if ©Mtfv^bi'X hlU*»*H»-r*fc*fc«*WSfe 
©2 - 7)V*)V- 2 - 7* r v>f l ^xX'5 ! -JU«»6«l»* 

nfc**^ttt. 8W»s§tt©2 - **v**-*'<>^ 
ass to 7 * y ;u®x«;< * 5/ y ;i#i7fM> 
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aio^a*, :©t)©tt7-f> • xy 5>y*^^-v^iv^ 
w^*jtae>fciig*, ntEo#i^#i:. se»t7^y;p 

*b</hS<b5*Jlt*aWb, ZL<DtDM.\Z&-3\,*T 

[0 0 0 8] -r&tJ-fe. *3B9ltt, tt©ffUHfcJ:»J7;i' 
* U K«f *«P»tt**it*-r*»Jfifi!E» (A) t, 
ttJRW£J:9tt£X£-r«fltft^Jfta- (B) «-« 

(o tzsm-r2><k¥mmm#i?mu>>7s h 

«J*»fc4JWT. KMMfid' (A) *» (a,) 7£UJMfc 
Xtt^^^yjPtt©2 -7)\>*r)l- 2 - 7^V>f JH 

x^ufr p>&mznitmi8.)¥-{$L. (a,) mmm^<D2 
y;pttx*^j&>&«*3ftfc*riyiM!fc. at* (a,) 

[0 0 0 9] 

(A) tbTte. «©ffja Ki D y c«t**» 

tt*«it^:-rs»figT?*sia:*ii^MT7*o. -© 
«*fis±ffic*t, xx5^as#$ic<fcy#?8S£n£ 

[0 0 10] fLT, *38i©#i?II/^ h&/£#>K 
*SV»Ttt, £© (A) j^TfeSBfcOfPfflKiOTJU* 

v\ztt-rz>mm&ifiWJz-rz>wmrfifttvT, mz (a 
,) T^y;p«xtt^^^y;PK©2 -t)\>*)\>- 2 - 

(a,) MMH£<!>2 - **V**-y-^>3\)l/3S£<fe^ 

74? y * * y ;w&xx t-;^ e s tutm 

(a,) 7^y;PKx«^^^y;^©i 

[0011] -r&fr^> *3Wc»4. ±ga«u**<a (a 

,) tmfcmtSL (a,) tfc J: 

«?^©b5?xh;^->*^fiE$n, *6ic*«J|iffi 

(a,) &ftl^SCli:}c«fcy 9-f > • X'J 5>^©/h$ 

[0 0 12] ±IB#}^*<2 (a,) tbTtt. -USSC 
Mb 4] 
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-ecH,-c>- 
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ffiL^-r<&Z>tt®. ®mifift±TZ. Sift. 2 -7)V 
c tern \Z ± 0 7 i? u « * * ^ »J ;ns u > 

[0013] ±mmi8.mGL (a,) ttm 2 20 
[ft 5] 

R l 
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-(CH,-C>- 
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c = o (II) 
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o 




30 



(a+©R , tt1OTBiHi;*#* , bo) TigfrSft-Sfc 
[0 0 14] ffi*. _L12*j«*ffi (a s ) <hLTtt. - 

[ft 6] 
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CD**fflV>$ft3. H©*ri6*tt (a,) BK#ffiW£T 
&#&Wh*7-fXy:r>£M4£^U SfcSttST? 

*^*^*4*-r^ n & > • x y 5 >if^nu 

[0 0 15] *fe^©»|&^» (A) fcl/Ttt, 
& (a,) 2 0~8 0t;K »*L<f*3 0~6 O^E 
;U%> (a,) 10-6 0^%, #£L<« 

2 0~5 0tM. «J^me (a,) 10-6 0«* 

#2lL<te2 0~4 0^;P%©$gB©fcCD;W8V>£> 
ft*. (A) ©Si^ 

SJ-TSK, 5, 0 0 0~2 0, 0 0 0. #£L<tt8, 
0 0 0~1 5. 0 0 0 ©lgfflrtTS^ft-5. 

[0 0 16] *»9l«J**fc:*V»Ttt, CCOWflM 

j*# (a) tit, meo#«jAvit«»jftr«%y7 

><JMI. ^^f!JJHl. VH>S, :7V>PBfcfc£© 

3#.m*>K, 7^u;wis©»jS(cfflv^e,ft-5^ft© 

[0 0 17] ±f2©Ti7>J;UKgl«*<hbT«, 

^*->;k T^u;u^t*->i7D [2. 2. 1] 

;k 7? , JWh , J->^aT*-;K 7^y;p«tT;p 

tf^.*— ;Pt«Dx^T-;K 3 - yn^y-tr 

h^twx^^^ifo^JU^+v;^©*®*^^ 

[0018] x^-i^>tt-«»^-ft#-r**;u* 

■i>m, y^)vvkfs.Eiim\i e-ft*. 7*y;Miffl&©$s 
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7*y;HKx^;k T^ujuynt 

UJ«5f 'J;k 7*y;M*2 - th'n+ylfJk 7 

^xx^Rtf^-rs;*:^ 'Jj«7;^jh^t 

[0 0 19] <Wl«# (A) tt, «^-r-57^U 

;vsx^ ^JU^E / T- & 7!/fcfX -f V ^ DX h U JI/ 10 
(aibn) ©J;3ft9^#;Pfi^ii§teaj£fflv^^D 

[0020] -7?, *mmmi&mz$>vz>mmz£r)& 
£fg£-r<s&%£#M# (b) titii ^*<b^isi{s 

m V h\Z 43 tf ZWtftQiffl £ U © h © © «t»jft» 6 
ffi«©fc©£iSi^#LT^S £©& 

MD*X7i-F, (4 ■ ^ h + ->7i^) 7ir 

(p - t e r t - ^;k:7xXJU) 3— Kz^A MJ7 20 

;M-a;*^>x;kfr*— K h'j7i-;^j^7A 
MJ7;k*n*^>x;kfc*— k (4-^h+->7i 

x;k v7i-MMZ7AFU7Wa^^>XJl' 
Jfc*.— K (p - t e r t - 7fJl'7irJH -77i^ 
Jl'XM-^A h 'J 7MD^^ >X^3f:^- h, V~7 
i =.)V 3 - K x -7 a y ^ y n ^ >x Y . 
h*X (p - t e r t - ^Jl/7xx;k) 3-Hr7A; 

^^ay^x;^^— K HJ Xxx;i>x;k5fcx 

7A7t7WD7?>X^- bftifW^X^A 

^T?t>7y^t;TJi'+;wx;U7jN>K'f^>^7- 30 

* > t-T -5 *x-7 AJ&*|t$f£ b V». 

[0 0 2 1] HOBM8*«lJ«» (B) «*3fiTfflV^Tfe 
<fcV>U 2fflW±Srffl*-^1i-TfflViTfcJ:Vn -^-©gB 
£-fitt. mte&fr (A) 1 0 0K««HC*tU 0. 5~ 
3 0 SSSB, ff*b<ttl~10 SgSB©$gfflT?3M«n 
•5. £©E-&»a*0. 5»agB*^T«A^->^di 
-HHCfirfrnfc^U 3 OKaa5SS^.^>ti^-7S:^ 

[0022] *mmm.f&mt. tmnmmi&ft (a) s. 

zm5e&Mlti& (B) &*S8^J (C) fc»*S1i-T» 40 
StbT^H^nS. ^©^MV^WWjSPJtbTtt, 

t>©T*n«J:< . t£*<b^iti@Sbv ? X h ©}£&<>: b 
T^Wfeowff^e.fiEit©*)©* 11X13 21^11 
b TJB V» 5 H £ *<T? * 5 . 
[0 0 2 3] £©J:5iMHt*»| (C) ©MtLTIl 

X?=-W>^U3— Xfl/>^ij3-;i/ ; E/7t 

K yifi^>^ij3-;k -Wk^ijn-;!/ so 
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t;7tf-k 7"ab!k>yij3-Jk 7*ah!ix>y 

tev'x'D tf k>y»J s-JkEy h©*/ y 

x— 5^k t;ifjn-f;k t;ynif;kx-T 
;k =e j y^ivx.-T-ivxte^; 7irjn-fj^ £* 

tf;nf >SEx^Jk ^ h+->yotf^->g?y^;k xh 
+->7*D f^>8p:3\n'&£©XX5 i ;i^£#£tf3 d £ 

[0 0 2 4] #«9iajfc*fc*5V»Ttt, ^©*«S^Ji: 

■fe5 i -h&zmMx^;u©4 j ^ea«nsi>7S<i%) 1 

lir - 7*fD5^ h>i©S-&^jW«rfflVi-5©*«W3pJ 
Stt^7 0 : 3 0SV>19 5 : 5 ©I6ffllc^:-5«fc5 ICjM 

[0025] ^mu^mz^xa, uvx bn?- 
(d) foftt Lxm-mi&^smnT s. 

x^;k75>, h»jx^;u75>, -7-n-7"nt;;P7 
5 >, MJ - n - yDtfJUTS >> h U^>^;PT5 
>. i?x^y-;u75>, MJx^7-;k75>^f^ 
^ifstis**. #»chU7;k^y-;i/75>*w*b 

(a) ic*fbT, aao. 0 1~0. 2«a%©^HX? 

[0026] *%mia.fcy)\zi*, $e»ic^faic«k!3igfo 

ae>©#Jnw^!B> ^tt*^i±$-a-^fe*©#ffiffitt 
jw. mmmmfiL ^imn. mmu av-> 3 
>i»it^ t* smtra^ws-a-s ci t^-c^^. 

[0 0 2 7] #fga8&/*&©<£ffl77?*£LTte> «£*© 
*Hk^ b&ffi<D]si?X hrt*->Mf$.Jj&&m^*> 

nztf. &m\zftv\z\z, *f->y3>7x-AOj;^ 

ifrm^b, feiibT^e^^S-ti-. Z.ft\zMx.tt 
ArFmytmmfiii\Z^0. ArFX*->7k-if-3t 
*BffM©vx^/^->*^bT!Sltb. ioS^-rs. ^ 
vi-c^n<&7;k^us^» ^4A«o. i~io»i% 

Sfcaaa-r*. ^©j;5»clt. vx^/t^->irj£n 

tt, Hl:Ar FI+V71/- tf-irWM-CJb-sd*, tin 
«tt)Mi6fi©F, EUV (SiSI^) > vu 

v m&m9v&) , x«5u s^xi^^t*©^^ 
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IZttLT 
[0 0 2 8] 

[*«©«»] #«i»«J*Wtt. ft5«IM!T*oT, 
&S2 0 0 nm^Tcofgtt^, #CA r FI*->71/- 

[0 0 2 9] 

TS. fc*5. &^4 J ©»F5<xy^>^14;Rtf5>--r> 

[0 0 3 0] (1) »K7-fX7f>^ ; fH57f 
^-D^^> <CF«) , h'j7MD^^> (C H F s ) 
S^U^A©jg-g-77^. (8KStfc3 0:3 0:1 0 0) 

ftlittS, ffiA« roAPM-2 4 0 0j ) KiDft 20 

[0 0 3 1] (2) 5-f > • XU3>^tt ; ffl&A^- 

- 8 8 2 0 J ) &m^x. m*tm&<DU¥7> hn?-> 

[0032] nmm 

Kb 7] 

CH, 

-*CH a -C>- 30 



c = o 
I 




m3n5M#ffi4ot;w. (d) si 

Mb 8] 40 
CH, 

I 

-eCHj-C)- 

I 

C =0 

I 
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T«fc^n^^JES*<2 2 0^;U%R^ (A) 5$ 

Mb 9] 

CH, 

I 

-eCH,-Ci- 
I 

C = 0 




O 



a io, o o o <D&m&# (a*&#) ioo»ftsut, 
h 'j7ixMMxAyt7MD^ >x;u*^— 
h2. onmffit, hUx^y-;i/T5>0. 2KSSB 

h 7 0 0»«S5lC^LT#^I^v>* h#«?*SSSSb 

Buns 2 oA©wtss*ri»±ig (->yk-afi, 
TAR-19J ) *is:;tfc->U3>^x-A±tcm* 

L, Jjs-y h^U— h±T?l 4 0*C (p r e bake) 
T9 0g>W^-r^^tJC«kt), BU?4 0 0 nraOki; 
XMSMbfc. ArF®3fcg© (ISIft 

», TMICRO STEPJ ) iCiO. A r F 

X4r->VI^— 9 s - (19 3nm) *jl^W»CM*r bfe© 
-5, 12 010. 9 0 tJ^imfi (FEB) ©SU 

2. 3 ^m.^%7-Y=y^)VT>^i^K\i Kn* 
•>H*»jST6 0W/tFJHtL, 3 0fS>P«g#ifcl,T 

xDmH-ffimmz 1 2 0 nmc^-r >t> kx^— xa 

(mm Sml/cm* (x*)U*-a) ^tiT?^ b 
&tu5, 30. OmJ/cm'T^t). Sfcl30n 
mCD5-f>T> KX^— Xtfl : 1 ©A*— >JBtKttg 
itttlCflHl, AUffcUi?* hA^->T&ofc. £© 

HA^->»cov^T«ig*jAm«igje>^n"r, a 

«5 1 0 0 nmigW^^T. hA^->dt9 5 nmiftoT 
43 0, &<i:A/£&{ba*ft>^fc. 

[0033] wem i 

2«6«fc*l** (A) j£#©#fi£-#©tt9K, (-f) 
^T«b$n5MTO4 0€M, (D) 5ra?*>2 
n5l«2 0tM, (X) i£ 

[{bi o] 
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CH, 
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-*CH„-C5- 
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c = o 




110, 0 0 OCM^l 0 OIlSiMV^uttt 

&k5?* Wt^— >fcr?V»THU fBJMMUlEtt. 130 
nm©7-f>7>H^^-X/^->i4il : 1 

SlSl/feii^, 5 5mJ/cm' T?a& 0 . 14 
0nmO5-f>7>HX^-^l : 1 <D/1? — >MVl 

1 3 0 nm07-f >7>R^- X#l : 105/1^ — > 

xu s> ytttssiMM t sure » o tz . 

[0 0 3 4] Jtfe«|2 

(-f) 5*T«feSft**WyiMfc5 O^X. (D) 5£t? 

*fc5ns«figm^o^;i/%, <-> 5£Ta?fc>s*i3#i 
j£¥&5 o^i/sg^e^s^a-g-^i o ostaas^M^ 



4#Bil2 002-169292 
12 

tt, 1 3 0 nm07-f >7> 1 : 

llCTBricStt, S»J5 0mJ/cm'T$D, 

1 4 0 nmO?^ >7> I^X^-X^ 1 : lffl/^-> 

T&ofc;&t, 1 3 0 nm©7-f >7> KX^-X# 1 : 
10/^->MH7fiTf*o&. ifc, -tfSl^Xh 

fc. $5 It. gM0iU9 0nm, 7-f> • XU 
tt»4. am 1 0 0 nmi©l/^ h/t^->^8 5 nm 

[0 0 3 5] ttttM 3 
X*MIC43l?« (A) J*#©#«£-flMDftDK. «) 

n€>^*ia o*;i/%. (a) st^bsnsffi^ti 
5o^%^f,&5*i^#i o onmm&m^tzsw 

©J:olcbT#fci/^x Wt^-xtoi^-ns. l 3 o 
nm»5-f >T>HX^-XA^ — >*>*1 : 1 \ZBffcZ 
n, igli4 4mJ/cm'T*t) 1 Sfe, 1 4 0 nm 
<0=7-i >T> KX^— X**l : 1 CD/t^ — >Jg«IC"3V^ 

1 3 0 nm07-f >T> HX^— X*U : 1 

IC, IMtJiaslnm, ^-f > • XU 5>^14«S«J 
10 0 nmi|@©p>'X b;V? — >&8 5 nmK^fbbT 
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